Enzymatic effectors targeting nucleic acids, proteins and other cellular components are the mainstay of conflicts across life forms. Using comparative genomics we identify a large class of eukaryotic proteins, which include effectors from oomycetes, fungi and other eukaryotic parasites. The majority of these proteins have a characteristic domain architecture with one of several N-terminal "Header" domains, which are predicted to play a role in trafficking of these effectors, including a novel version of the Ubiquitin fold. The Headers are followed by one or more diverse C-terminal domains, such as REase, protein kinase, HNH endonuclease, RNase and multiple distinct peptidase domains, which are predicted to carry their toxicity determinants. The most common type of these proteins appear to have originated from prokaryotic transposases (e.g. TN7 and Mu) and combine a CDC6/ORC-STAND clade NTPase domain with a C-terminal restriction endonuclease domain. Other than the so-called Crinkler effectors of oomycetes and fungi, these effectors are encoded by other eukaryotic parasites such as trypanosomatids (the RHSP proteins), symbionts like Capsaspora and the rhizarian Plasmodiophora. Remarkably, we also find these proteins in free-living eukaryotes, including several viridiplantae, fungi, amoebozoans and animals. These versions might be either still transposons or function in other poorly understood eukaryote-specific interorganismal and intergenomic conflicts. These include the Medea1 selfish element of Tribolium which spreads via post-zygotic killing. These findings allow us to present a unified mechanism for the recombination-dependent diversification and action of a widespread molecular weaponry deployed across diverse conflicts ranging from parasitic to free-living forms. Also see Availability section in the main text.
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